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What is claimed is: 



1. A semiconductor device comprising: 

a substrate of a firsy conductivity type, 

multiple output pad terminals arranged linearly 
on a surface off the substrate/ 

high-voltage drive/ transistor and electrostatic 
protection transistor pairs connected in series between 
the output pad terminals a(nd a power supply line, and 

a drive control circuit for controlling gates of 
the high-voltage driw /transistors, 

2. A semiconductor device according to claim 1, 
wherein the high-jVolt&ge drive transistors and the 
electrostatic protection transistors are MOSFET 
transistors and a yChannel length of the electrostatic 
protection transistors and is shorter than a channel 
length of the hi/gh~voltag© drive transistors, 

3. A semiconductor device according to claim 1, 
wherein a drai'n withstand voltage of the electrostatic 
protection transistors is lower than a drain withstand 
voltag© of th© high-voltage drive transistors. 

4/. A semiconductor device comprising: 
an electrostatic protection transistor having a 
drain reglor^ electrically connected with an output pad 
terminal/ a source region electrically connected with a 
power source line, and a gate electrically connected with 
th© power sourc© line, 
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the drain region being constituted of a low- 
concentration drain region of a^/econd conductivity type 
formed on a surface of a semiconductor region of a first 
conductivity type and a high-cbncentration drain region 
formed on a surface within the low-concentration drain 
region, and j 

the gate being formed on a field insulating film 
formed on the semiconductor region between the source 
region and the low-concentration drain region. 

5. A semiconductor device according to claim 4, 
wherein a field dopred Region of a first conductivity type 
having a higher concentration than the semiconductor 
region is formed on the-euf face of the semiconductor 
region between the fifcurce region and the low-concentration 
drain region. 

6c A semiconductor device according to claim 4, 
wherein the soutfce region includes a high-concentration 
source region and a low-concentration source region 
symmetrical with the drain regions. 

7,/ A semiconductor device according to claim 4, 
further comprising a MOSFET transistor of the second 
conductivity type formed on the surface of the 
semiconductor region, a well of the second conductivity 
type formed on the surface of the semiconductor region and 
a MOSFEt/ transistor of the first conductivity type formed 
on the surface of the well, the low-concentration drain 
r gion/and th© well having the same impurity distribution. 
^. A semiconductor device comprising: 
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a source region of a second /conductivity type 
forxaed on a surface of a semiconductor substrate of a 
first conductivity type, 

a first drain region of £he second conductivity 
type formed on the surface of the' semiconductor substrate 
to be separated from the source/region by a channel- 
forming region, 

a second drain region of the second conductivity 
type formed on the surface it the semiconductor substrate 
in contact with the first 7 drain region, 

a gate formed $n the channel-forming region via 



a gate insulating 



ornred 
silm, 



a punch-i:hro. 



conductivity type 



svention region of the second 



sd on the surface of the 
semiconductor substrate where the channel- forming region 
and the first drain region are in contact, 

th® firat drain region being formed to a deeper 
diffusion depth /and lower surface concentration than the 
second drain region and the punch-through prevention 
region being formed to a deeper diffusion depth than the 
socond drain/ region. 

9/ A semiconductor device according to claim 8, 
further comprising a fi©ld insulating film of greater 
thicknes^ than th<a gate insulating film formed between an 
end poryion of tha gate and the first drain region. 

10, A semiconductor device according to claim 
8, wha'rein the punch-through prevention region and the 
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second drain r gion ar© formed in seLf-alignment with the 
field insulating film. / 

11. A semiconductor device according to claim 
8, further comprising a second source region of the same 
impurity distribution as the fi^st drain region formed 
between the source region and the channel-forming region. 

12. A semiconductor device comprising; 

a first diffused region of a first conductivity 
type formed over a whole surface of a semiconductor 
substrate of a first conductivity type to have a higher 
concontration than the substrate and 

second and thard diffused regions of a second 
conductivity type formed on the surface of the substrate 
to a depth of not than 1.0 urn at locations separated 

by 1.0 - 5.0 tq £ajve a higher concentration than the 
first diffused rec 

13. A Semiconductor device according to claim 

12 , further comprising field-effect transistors 
respectively utilizing first and second insulating films 
and respectively formed on surfaces of the second and 
third diffused rogions. 

1«. A semiconductor device according to claim 

13, wherein th© first diffused region is formed to a depth 
between that of source and drain regions of the field- 
effect transistors utilising the first and second 
insulati/ig films and that of the second and third diffused 
regions/ 

15> A semiconductor device comprising: 
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a source region of a second conductivity type 
formed on a surfac of a semiconductor region of a first 
conductivity type, 

a first drain region^of the second conductivity 
type formed on the surface of /the semiconductor region to 
be separated from the source/region by a channel-forming 
region, 

a second drain Region of tho second conductivity 
type formed on the surface of the semiconductor region in 
contact with the first drain region, 

a gate fo2?med on the channel -forming region via 
a gate insulating /tilm\^nd the first drain region via a 
field insulating /film/ and 

an impumty region containing more first 
conductivity type impurity element than the semiconductor 
region formed oa a surface of the first drain region, 
\X6. h semiconductor device comprising: 
a Yb^-drain-withstand-voltage MOSFET transistor 
of a second conductivity type formed on a surface of a 
semiconductor region of a first conductivity type and 

a high-drain-withstand-voltage MOSFET transistor 
f ormod on/ th<a surface of the semiconductor region to be 
separated from tho low-drain-withstand-voltage MOSFET 
transistor by an isolation region, 

th<a isolation region including a field doped 
region of a first conductivity typo formed on the surface 
of tho semiconductor region to havo a highar concentration 
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than the semiconductor region and a/ field insulating film 
formod on the field doped region, /and 

a drain region of the nigh-drain-withstand- 
voltage MOSFET consisting of an /impurity region of the 
second conductivity type including the field doped region 
and having a higher concentration than the field doped 
region. 

17* h method of /fabricating a semiconductor 
device including a low-drain-withstand-voltage MOSFET 
transistor of a second conductivity type formed on a 
surface of a seraico/idu^or region of a first conductivity 
type and a high-drain^A^^ MOSFET transistor 

formed on the surface/ of the semiconductor region to be 
separated from the /low-drain-withstand-voltage MOSFET 
transistor by an ^solation region, the method comprising 
the steps of: 

forain'g an oxidation-resistant mask film on a 
surface of the /semiconductor , 

selectively etching the oxidation-resistant mask 
film to remove portions thereof corresponding to the 
isolation region and a low-concentration drain region of 
the high-drain-withstand-voltage MOSFET transistor, 
/implanting portions of the surface of the 
semiconductor region corresponding to the isolation region 
and the Aow-concentration drain region with impurity ions 
of the first conductivity type using the oxidation- 
resistant mask film as a mask, 
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the isolation regi 
forming 



forming a resist film on the surface of the 
semiconductor region, 

removing portions of £he resist film 
corresponding to the low-concentration drain region, 

implanting impurity ions of th<a second 
conductivity type using the^/resist film as a mask, 
forming a field oxide film by selective 
oxidation of tho surface of the semiconductor region using 
the oxidation-resistant mask film as a mask, the selective 
oxidation step formin^ya field doped region on the surface 
of the semiconductor region under the field oxide film of 

on/ 

» /low-concentration drain region and a 
fi©ld oxid© film on the low-concentration drain region, 

removing the oxidation-resistant mask film and 
forming a gate insulating film on the surface of the 
semiconductor region, 

patterning gates of the low-drain-withstand- 
voltage MOSFBT transistor and the high-drain-withstand- 
voltage MOSKET transistor on the gate insulating film, and 

forming source and drain regions of the low- 
drain-withstand-voltage MOSFET transistor and the high- 
drain-withstand -vol tag© MOSFET transistor by doping the 
surface of th© semiconductor region with impurity of the 
second conductivity type using the gates as a mask. 

\18« A semiconductor device comprising: 
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first source and drain i gions of a first 
conductivity type formed on a surface of a semiconductor 
region of a second conduct ivity/type, 

second drain and source regions of the first 
conductivity type formed on the surface of the 
semiconductor region to be separated from the first source 
and drain regions by an element isolation region of the 
second conductivity type, 

a field insulatfng film formed on th© element 
isolation region of the second conductivity type, and 

an impurity region containing more first 
conductivity type impurity element than the semiconductor 
region formed on of surface of the element isolation 
region . 

semiconductor device comprising a series 
t one MOS transistor and a diffused 



19. A 
connection of at 



resistance which depletes at a voltage lower than a drain 
withstand voltage of the MOS transistor. 

20. $ semiconductor device according to claim 
19, comprising /a series connection of multiple MOS 
transistors whose drains are connected together and the 
diffused resistance . 

2lL A semiconductor device according to claim 
19, wherein/at least part of the diffused resistance is of 
MOS structure - 

/22. A semiconductor device according to claim 
19, wherein the diffused resistance is formed in an 
isolation region of a MOS integrated circuit . 
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^23. A high-voltage MOSFETr semiconductor device 
comprising: 

a source region and a drain region of a second 
conductivity type formed apart fi/om each other on a 
surface of a semiconductor region of a first conductivity 
type, 

a gate insulating film formod on a channel- 
forming region constituted hi the surface of the 
semiconductor region betwee^ the source region and the 
drain region, and 

a gate formed ojn the gate insulating film, 
th® drain region being constituted of a high- 
concentration drain/f&glon and a low-concentration drain 
region formed betwefen the channel -forming region and the 
high-concentration dr^in region, and 

a voltage off the high-concentration drain region 
during weak inversion or inversion of the channel -forming 
region being set lojwer than an applied drain voltage. 

24. A high-voltage MOSFET semiconductor device 
according to claim 23, wherein the channel-forming region 
botw©Qn tho sourd© region and the low-concentration drain 
region has a chahnel length of not more than 2.5 Mm and 
the thickness of the gate insulating film is not more than 
200 A. 

25. Ik high-voltage MOSFET semiconductor device 
according to claim 23, further c mprising a substrate 
electrode region of a first conductivity type formed on 
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:tor region apart from the 



the surface of the semicprftinct 
source region. ( 

26, A semiconductor integrated circuit 
comprising: 



5^ 

an HVMISFET (high-drain-withstand-voltage 
MOSFET) formed on a semiconductor region and having a gate 
insulating film of a thickness in the range of loo - 200 A 
and 

an LVMISFEtfj (low-drain-withstand-voltage MOSFET) 
of the same conductivity type formed on the same 
semiconductor region ^nd having the same threshold voltage 
and gate insulating film as the HVMISFET, 

a surface concentration of the semiconductor 
region directly under the gate insulating film being 
partially increased to make the threshold voltage not less 
than 0.7 V and 

drain regions and source regions of the HVMISFET 
and the LVMXSFET beincr constituted as phosphorus impurity 
regions, 

27. ^ semiconductor integrated circuit 
according to claim 26, wherein the minimum gate length in 
the channel length direction of the LVMXSFET is in the 



range of x 1.5 - 2.5 V*. 

^IT. A semiconductor integrated circuit 
according to claim 26\, wherein th® HVMISFET comprises: 
a source region and drain region of a second 



conductivity type formed apart from each other on a 



\ 



- 80 - 



'96f07Jj09B(rt)17:46 Hlt'd-t'lU mi$ ?3 



V 



0 



^^V) surface of a semiconductor region of a first conductivity 



a channel -forming region which is the surface of 



the semiconductor region between the source region and the 
drain region, 

\a gate formed on the channel-forming region via 
the gate insulating film, 

th^\drain region being constituted of a low- 
concentration drain region and a high-concentration drain 
region in contact\with each other, 

the low-concentration drain region being 
disposed between the channel-forming region and the high- 
concentration drain region, and 

\ 

a fxold insulating film with a thickness at 
least one order of ten greater than that of the gate 
insulating film formed by self-alignment above the low- 
concentration drain region . 

29. A method of fabricating a semiconductor 
integrated circuit including an/HVMISFET of a second 
conductivity type and an LVMISSFET of the same conductivity 
type formed on a semiconductor region of first 
conductivity type, the method comprising the steps of: 

forming an o^c^^jaask film on the semiconductor 

region, 

removing regions of the oxide-mask film to 
become an isolatiorr region and a low-concentration drain 
region of the HV^ISFET by etching using a photosensitive 
film, 
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implanting portions of the' semiconductor region 
to become the low-concentration drain region with impurity 
ions of the second conductivity type using the oxide-mask 
film as a mask, 

forming a field oxide film by selective 
oxidation of the surface of /^he semiconductor region using 
the oxide-mask film as a mpsk, 

removing the oxide-mask film and forming a 100 - 
200 A insulating film on the semiconductor region to 
simultaneously form/^ate insulating films of the HVHISFET 
and the LVMXSFET, / 

implant i^^jz'ne surface of the semiconductor 
region under the /gate insulating films of the HVMISFET and 
the LVMISFET witfh impurity ions of the first conductivity 
type for defining a threshold voltage using the field 
insulating film as a mask, 

patterning conductive films to become gates on 
the gate insulating films, and 

forming a high-concentration drain region of the 
HVMXSFEl/, a sourco region of the HVMISFET, a drain region 
of the /LVMISFET and a source region of the LVMISFET by 
implanting ions of the second conductivity type using the 
gates/ and tho field insulating film as a mask. 
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